It has been noted in recent years that groups ofgenes are often used at multiple stages and multiple places of development. Comparison A corollary is that if one notices that one member of a group is used in any developmental process, then there is good reason to suspect that other members may also be used. This simple notion provides a rather useful way of attempting to identify genes that control a hitherto poorly characterized developmental process.
In (11) (12) (13) .
In Drosophila, sex is determined by the X chromosome (X) to autosome (A) ratio (X/A ratio) (14) . In the sex determination pathway (reviewed in refs. 15 and 16), the key regulatory gene is Sex lethal (Sxl. It controls three sets of genes, which in turn control somatic sex determination, dosage compensation, and germ-line sex determination. Whether Sxl is on or off is determined by the X/A ratio. In females, there are two X chromosomes and two sets of autosomes. The X/A ratio is one and Sxl is turned on. This leads to female development. In males, there is only one X chromosome. The X/A ratio is 0.5 and Sxl is off. This leads to male development. What measures X/A ratio? Several X-linked genes, including sisterless-a (sis-a) and sisterless-b (sis-b), have been found to be numerator elements (17) , whereas an autosomal gene, deadpan (dpn), functions as a denominator element. Those "counting elements" serve to measure X/A ratio and thereby control the initial expression of Sxl at the transcriptional level. It is those regulators of Sxl that are extensively shared between the sex determination and neurogenesis pathways. sis-b is scute; one of the proneural genes (3-5), deadpan, is also a neuronal precursor gene, which has strong sequence homology with hairy (18) .
The comparison of sex determination and neurogenesis is summarized in Fig.  1 . In sex determination, the first gene in the pathway that appears to be specific for sex determination pathway is Sxl. In the neurogenesis pathway, the group of neuronal precursor genes can be viewed as the corresponding genes; each regulates some aspect of neuronal differentiation. In sex determination, numerator elements are positive regulators of Sxl. The proneural genes are the corresponding positive regulators of neuronal precursor genes. sc is a shared element; so is da, which is a positive cofactor. Both pathways also share negative regulators emc and h (and its close relative dpn).
It may be evolutionary opportunism that a group of HLH proteins that is well suited to serve as a sensitive bistable genetic switch is used to control the transcription of key regulatory genes. The HLH proteins control Sxl early in development (between the first and second hour of embryogenesis) for sex determination and they control neuronal formation and differentiation later in development (approximately between the third and sixth hour during embryogenesis). Neurogenic genes are so named because they were initially identified by their neuronal phenotype (22) . However, recent studies have revealed that the functions of neurogenic genes are not restricted to the nervous system. In fact, in almost every tissue examined in all three germ layers (ectoderm, mesoderm, and endoderm), neurogenic genes are involved in their development (23) (24) (25) (26) (27) (24) .
It should be noted, however, that the function of neurogenic genes may be even broader than singling out cells from an equivalent group. In certain ectodermally and endodermally derived tissues, neurogenic genes function to mediate cell-cell interaction needed to acquire or to maintain an epithelial phenotype (27) . There is also evidence suggesting that N and Dl are involved in axon guidance by mediating the cell-cell interaction between axons and the substrate cells on which axons grow (28) .
Rhomboid Provides a Spatial Cue in Ceil Induction Via the Epidermal Growth Factor (EGF) Receptor Signaing Pathway
The two examples described above led to the notion of a functional gene cassette. The third example illustrates the usefulness of this notion in the identification of genes that control a developmental process that has not yet been well characterized. The biological problem in question is how axes are set up during oogenesis. How anterior-posterior (A-P) and dorsal-ventral (D-V) axes are established during Drosophila embryogenesis has been fairly well understood (reviewed in ref. 29) . This pushes the problem back in time-i.e., the question becomes how A-P and D-V axes are set up prior to embryogenesis (i.e., during oogenesis).
For the D-V axis, Schupbach (30) (33) (34) (35) (36) ]. This spatial restriction coincides with the rhomboid expression pattern (34) , whereas the EGF receptor and the putative ligand (spitz protein) are distributed fairly ubiquitously (33, 37 Commentary: Jan and Jan turn the situation to their advantage in transferring knowledge gained from studying one biological process to another.
